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E-HM ilfr r l! -g-^ A M" ^ /!•'•' 'I - c f:?t -r'3t7> ^<ysH pflol^ ->4ll/- -\ v 
«- mi sKl KIM i^-g- £fe <H1.klu) #x17]. 7)) a] ^ 4. yj-^^i 4^ 

nilS-el^xK-. -474- 4^7flsl Dfls^^-V; : 4 3 -^Hi^}^- ^ e-KHM 

-a- #k^i-^ ^111^1 o j*^eKi/^i--j,ivi S'!-t-s)5>o] m a o v 7 ] kikhi-^ *ii2 

«l*Kr ^.ojiL ^1 i^s] xin^&jo^l -i-^ ^KHi^sKJ 

£ i^sl oi-^aj 1-^4 -3114 ^^sKl, A cM 

5L 3 
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Afr x i^l ^KKM i^-a- ^ir «Hl.V_iil •^-^{Semiconductor memory 

device having effective column redundancy scheme! 

Ill l£- : ^2l|2l 1 cfl l •'!••;•! S]^^1a] -'^l (One-to-one dedicated column 
redundancy scheme) L ^Hfl-,r 

£ 2^r ^-efl^l c-ljojEisfo] ^ eqc-ic^A] _2i^( Data line column redundancy 

scheme)-!- M-Hfu}]-^ t^olirf. 

V v. <ll ^£sU v *R- 3 #( Normal) *\}3-Z) M vKHDefectH K ll cflafl 

*M *HsH i (Spare) "(liLel , ^ ^CKl' 1 . '1lS.iL) -Y^W. ^IVHi- 0 - 
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2001/.V 

.sL rH? ^lVlVlM M<4^KU Column Select Line. CSI.H S'lfl^l^l "UL" 

■'•i'-'l.':. v,-- 1 | ::>| 'H|;/.u| •! ^- c o k S'i vr '! tHI *l -'-*1M :!••;! M H ! e><?3 

(Spare Column Select Line, SCSD5LJ?- i}Hl£4. ^Kf^l "fliiel 19 V:°l J sr^ t5 l t'l ?hM 

^Ud^'KH °d M^ fie 'Hfiel^-iroi i riH y <;! v:"! c! ;i^ <;> : U!i'-M SiK- isfl^l 

"11 5L 'A 3L 51 -f -1] <ll VI 4 . 
<*" 51 l£ ^2fl2] 1 cfl l t^l 2-151^1 M (One-to-one dedicated column 

redundancy scheme >fr l+eHAtt 51^ °1 4 . 
<!" 51 l-§- fj-isl-^, oi.g-.5j l-el-H-dl ,13) ^11 51 ii) -ij.tr i 7 f ^l^H ?! 

15)^ ^-id^eKdCCSL)!- ^ 4 s j y^|e|- 0 J(SCSL)€-* 4. 

<$1€4. ti^aKl(SCSL)-I-£: 3=IM(Repair)# ^ ?} °l-t-°flfe i 

<10> cc^ <i]-;H! 1-^(11)^ eVM-S-l °g#^S>9j(LI01) ^ Sl-M-S] #51^ ^#^4 

-y(GIOl)^ SL^VJI. 1-^(13)51 §>42) S.^ °j#^el- < y(LI02)4 £}4£] #3. 

H °J#^£l- o J(GI01 , )'t- i^^cf. ^t-^ef°J(LI01) ^ #5.^ <a#3 4<?1 (GI01 )# 

-M-^ (ii) e^o] uj)a.El^i» H)o]e]:>} <y#^5lJi «a #^ 21-^1 (L 102) ^ # 
°J#^4°J(G102)# -g-sfl 1-&K13) tflsl lSf-5. cflolEl7> 

'i! S3 . 




10200 l(X)0727n 



1020010007271) 2001/3/ 

IE. 4^4 »ll5iii) -g)(MlH $ 44 ^!44(CSLll)-?r --'-^14 ?! 4) '^ l !44 

(SCSL 11)^-5- l1H1*14. 44" 7 r 7 -Ul ( ?Jv>^ 13) »-H si I^MeKKCSLL'lH -M:4 
^ 3-?- -f ^Hltf^ ^Kl (CSL2 lH 4 4*H.:- 34-£ sfu}-o] ^4^4 -£441 4 
44^44(CSL21)^ iafl-H 44! 4^KUCSL21)5>-51 . 
<12> neiul) 51 H) i£A]sq i cfl 1 44 E)44*l ^°H*l£:. ■?] v ><.'-j -g-^ i|)<?) 

1-4 S4 M^44lr£- 443) •;! •,.>-] 44 Lfl<q i*)14 44 ^^^i-t'.^r cfl ^-4 -4 
-o-sM o]s. ?1*H 4*114 ^(Efficiency) 4 -§~§-4 (Flexibi 1 i ty)4 444 4 4 4 
44. 

<13> 51 2xr : f efl^ cflolEle><?l 44 e)44 a 1 -^(Dataline column redundancy 

scheme)-!: M-BKtife 5144 4. 
<W> 51 2« 4^f^, r-])o]E|E]-o} fj-sj 5^444 ^ofl.*^ oj-^ej ^.3 s.( 2 i , 23H 

^ 3 c !^ r i^o](SCSL )•§-;!- Jt444 OV_Oc) ^4 ^4?«44(SCSL)l:-& 
151^ 4444 oj^a] m. g^(25 jo) *B-£4. 
<15> n: f l 01 ~ 3 1-^(21)^ *l-ufo) oj ^33 40] ( L I01)# £^4-51 °J#4 -g- 4 

(23)51 443) <g#^el-«l(LI02)-g- i44>4. ££tr 4444 ^#4 1-4(25)5= 4 

43) s.^ 'i]#^4tl(LI03)^ it?]-44. 44 ^#444(010)4 <£J#4 

t-3#(21.23) 4 4^44 4*4 ~t4(25H 4*1) ^-Tr^4. 
<ir»> j?.4 <?J-t^eK!(LI0l) 4 -iS c i-4 t?-^4 °J #4 4 < ?1(GI0)# f-sfl 4*4 £4(21) 
l})4 Dflasl^l-S. ^144 4" ^4 v].,: 51 4 4 #4 44 (L 102) 4 ^4^1 #5L*iJ 4* 

4 44(GI0>4 #*fl 4 #4 ¥4(23) tfl4 .111514 HM4 4 4 #4^.4. i£4 
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( 25 ) uiisi «fls.el i-H^- 



£2^1 £ Al£) C-1]0)H-]5l-0] ^-B-j -.'iL-il/l V /- vl a)] *1 t2 . °J t ^ '£^(21) ifl -°1 £ 3 T 1 

MHfli£|.o]s.( CSLlliCSI 12 )o] «.2tc|] 30. ^ ^v»jeKUi-(CSLll.CSL12) -?r sKi>iH °J ^? 
*] -i-i?1(2r.) vflS) _-^*|H # m -'d ^ 51- «y * ( SCSL i . SCSL2 ) SL cfl^l^cf. 5E?V 0 Jit^ IK! 
(23) -£^d l 31^!-£-(CSL21. CSL22.CSL23H t E t j^I t ^l- ( ?lt 

(CSL21.CSL22,CSL2;-1)A ^ L d ^ A l ^jf-^ 1^(25) iflsl isfl«H ^ ^ eK]# 
( SCSI.; : . SCSL4 , SCSL5 ) cfl :$} 5) cf . 

n*eH j= 2^] 51 a] £ ^M^Kl ^ elViVH i^Hfe ^1 

cfl.il7> 7>^S>o.5. e1j*H<H ^(Efficiency) ^ tt^- a o (Flexibi 1 i ty ) °1 
■8-^°l r U4. ^c-|i4 .f-. /]• l-^UsH Ej^oiAl <yf^ y-^ofl tfltb ^H^i sH^#°l 

-¥-5>7> f^O.^ ^1*H cflojEi 6B>*fli ^£7f i-fi^l # 3 °] Ol ^ C£ ^ =. 7 fl 0 J a), o] 

^ EHd<d-M ^--^-g- #51*11 *il 5L £T#*1# afl^-sl-^ dl 9J4. 
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200i/:v 

[444 r ',! 4 44 ] 

4it4 4444 ^«)sfjl. 44 4*4 4444 44 44-71)4 oflSLel 4 4^4 

-a- ?i 4 444^4-4-1- 4 4"44-e- 44 2-414 4444441-1- ^4-^- *m 4 

*H244-°-?- 47] ^lii&i^- 4444 <1 1 2 4Tr444/4i#5-4 4 44 

u't-oi «.}! #4 ^i2^-4# 4444 ^125.^ ^t^'S/^r^-?! 4*444-i- 1£.?. 

•V "14;.- '.I 44. 

«2i> 44 4i?-4 4*444/ 41 i^s. 4 4*4444 £-4] 44 *U44 ^4 ^£4 
19* s cfloiEi7> 4*4s]^- 44 *112.?.4 4*444/42r4?4 4*4 44-8- 4 
4 7)1244 Ml 4 4*4^14-. 

<22. tn^v y-i <a#3 444^ ^44 4*4 4^14 ^111-4^4 1-4 444444 

£ 44 ^44 4 #4 444 4144M14 2.314 444444, 44 2-44 4*4 

444 4244414 ^414 444444, 4 44 2-44 4*4 4441 4444 4* 

4 44 4 42*4 44 i*H<H 444444^ 4^ 44-?- 4 4^4. 

«»■ 4^1 i44 4*4 444 -42*4^4 44 4444444 44 2-44 4*4 
l-^o] ^n-jt-^tfl^ ^io] -^E^^Efl^o], a o v 7 ] ^^o| o !# ^ ^121-^^0] ^ 

4 444^44, ^ 44 2-44 4*4 1-441 4^ 4 4 44 4*4 444 4i*4 
iflsl .-1H14 44 4 444^ 4^ 44-?- 3141*14-. 
<24> ^7] i^o) oi*ej «.^o, ^u^^^o] «^ 4444444 44 4444 4* 
4 444 42*444 -^14 4444442>-i2 4 4 4 4 ^444. 44 4444 4 
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1020010()07'J7fi 2001/.V 
■g-a] -"-^ijlofl A-] ?rfi|P] %H;! <>l^ t --||.'-'>H o)6|| e |. o] sUfaf .^flo) 

•25> #71 :h^2| oj^sj *H2£-eNlsl zk s J'ii^e\9\o\ ^-') rUh 

xll i -|:4- v'1 si _^2)H ^•^K.U«e>o) o.s. cfl^flsl^ ^-? <>ll -:-, # v l 4€- °J 

;i -o\ : -. •;! :t oi ^i-ii -ii '.| si-4-^ ;k: -I ^.vii/vHi si§n tc;! y^i ;'!:■• ? ^KF^ 2^1 

<28> rc^l- A>7l i^Tjj ^H^f^, #71 A-^Oj Ol # ^ <H I-'!- !P >| -i-^t ^A] 

E«e>o]ol #-1 i-^o] 01-33 -g-^o] ^n^-^uflfil ^}o] ^^A}^2>o] cUxflEl^ :g 

M^r, i^^l olf^ 4 l#sL* 9j#^]2l-9j-i- ^71 i'jJSl 

<29> ^7l ?] •;, iljfil <y#^ 21 'I1M^'1«|:p| ^ 

Eflcl-oloi #71 4^<?| -M^l ^12^-^iflsl ^3lH ^:^^^eKI-P-«.i 3 

4^1 TT, ^-'1 i^l Ol#B] M.5^01 7fl2#.?.1] Cl-B^O}^ #71 ±^9] Ol_g.B3 ^.g^ 
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o]^t\y) ^lsflAU:- £- V>»Jsl »HJ-^tl: fcUHll- ^IM^-b ^-V- V-Vl 'i! 3-Y- i£ 
<?i°fl "'l 7 fl€ Ml-g--t- ^isH^^ *}A. 
' ::!1> ^1*K 3 S^-i: t3'^M £- 4^3: '^'-111 S^th 0 -'"^. 1> 

^-i- Msi Id ^#4. A #i£^i>£- 44sH4. 

• 32> 51 3£ VI- ^ oil 4€- 4£ *U ^ £ e) # *1 Si 71) Bf*jo] ^- el n: o] cf . 

• 33> 52 3-°r -f]-^^^, 1^7t(31.32.33) ^t-g- *fl 1-t^ (31L.32L.33L) ^ ^11 2* 

3(31R,32R.33R)-°..<?. °J=-g-£4. *1] 1^ (31L.32L.33L ) ^ *fl2-i:^(31R. 32R.33R) AA-Sr 

4^r 7 ll^l oils. sl i-g-4 oil orisRr ^ ^ ^ bV°1 (CSU-t ?4 i^M S^-id^eV'?! 

nflJE-el t^-ol ^-^^4. i5jH ^^^^S>o](SCSL)l-^r eJ*fl<H# 31°H ^ ^-ofl 

4 < ?l(LI01L)/#iS- 1 i o ^#^ii>°J(GI01L) * ^12^S1(31R)# tWl-Tr 3-1 ^i^BKl 
(LI01R)/#S.^ ° t J#^Bl- o J(GI01R)l- f£S StK):4. SJt"^ 1-^(32)^ *fl (32L) 
1- #^4^ -?-l °J#^B]-o](LI02L)/#5ltl °J#^Bl-°J(GI02L) ^ ^l2-& ?1 (32R)-g- 
4b 5-1 t a#^B> < y(LI02R)/^-^11 °J#?-]el- o J(GI02R)# t5LS i*H}4. <a# 
% 1-3(33) £ ^ll-?^(33L)# ##4vl- 3.*L <a#3 B>°J(LI03L)/#S.^ °g#^4°J 
(GI03L) ^ *fl2M(33R)# ##4tt <?] ^ Bf°] (LI03R )/#.?- H <?] # ^ °J ( G 1 03R ) 

-i- ^vh; a 0-. 
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433 ° t Kt3 l-3(3lHM-b -?-S l ?J-?fv^ ! l-?l(LI0lL)/#Jr.^ ^^^eKKGlOlL) 
-g- -W-*H -4] 115-3 (311) 013 uil5ie|-y]-tJ?. el] o] v) ->} o]-:^3 5lJi SLS 3tf333(U0lR)/ 
, P 3 ^#3 2> < y(GI01R)-^ V 32#3(31R) 013 "11 ii CI i cflrtlE^]. o] ; h • 

. -y-t-^ #3 (32 Hi H-cr ^-S 3#3 33(LI02L)/>f5--3 i] #3 eV^l (GI02L)-g- 4?«fl 

1-3(32U 013 Dfls.el i-i-sL 0|°13 4 iJ#3 3^ '. ! a ° t j Si (LI02R 3 

3 3 0 J_ (GI02R)-g; -g-Sl] <ll2-13(32R) 013 ^SLSJ{ 01333- ^#3 324. o] 2)- cj- >-} 

vHisi 3lf3 !-3(33HH-b ^ #3 i'V '•?!( L 1 03L )/#.?-«! ^#3 3- o J(GI03L)-|: * 

sfl 3ll-3(33L) 0)2] 0lJ£-3 OH 3 3 «a#^s|ai _?_S ^ ^3 eV^l ( LI03R)/#i?. 

3 < a#^£l , ?l(GI03R)l- ^-Sf) *||2l-3(33R) 01 3 ufliLe] -S-i-JL OHe^ 'i]*3-ei3-. 

^-3 2:3 3 3 #3 1-3. °H^01 °4-&3 1-3(32)2) 2fll-g-3(32L) 013 S3 3 3 
33(CSL2LH l;^<y -g-f ^ ^^-idaju1-«y(CSLLl)ofl £113^7 335. 3-43 0l£23€ 
3 -131] 3-?-. 1"^ 33333-3(CSL2L)^- x> a]o] oj^gj #3 ^ 3#3 1-3(32)2] 

*1| 1-13(3213 01 3 i^Ki S3 3 33-3(SCSL2L). 3 #3 #3(32)21 321-3 (32R)0] 3 
2^13 S3 -il^s]-Jl(SCSL2R), 3 ^#3 -&3<32H1 3. 3*Hf- ^#3 1-3(31)3 321- 
3( 31R)l})3 2i0l3 S3333-'3(SCSL1R)^ 3 3-35- cflafl^c]-. 

3 #3 1:3(32)3 ^1121- 3 (32R) 33 S 3 3 3 3 3 ( CSL2R ) 3 |Rt2j ^-fofl 

-<r. -13 S3 333-'3(CSL2R)^- xR13 oj^^ .g.^ s oj*^ l- 3(32)3] 3 M3 

(32U013 2^13 S3 3 3 33(SCSL2L), <^#3 1-3(32)2] .*fl2!-3 (32R)Ol 3 ^z))o] 

S3 *J E 3eK!(SCSL2R), 3 3#3 1:3(32H] <?! ; 3*Hr 4€- 3*3 ¥3(33)3 31-13 

(33U3 3 ^ afl ol S3 3 3 33(SCSL3L)^ o! 1 | v. OHl^cf. 

3#3 1-3 #(31. 33H 1-3 S3 a E 3ef?Il-3 ^mi 3 -Ms. 3^H134 S£ 
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<«» 7h1 <?]-&^ «-3(32)2] <HBB'!(32L> iflsj *1 tij £ .}.o] (CSL2LX>1 °13*Hr 

&^(3l)S] ^l2l-sj(31R)^i2l 2-ril'>l £ i» 5|<?1 (SCS1.1R ) P._?. cfl*)]]?lfe ofl 
. °J/S 4;. '^#§1 (31) SKM ^ '>| -.11 '- ••II sl-afl :! ?«*fl±t M 

M~§-^r S3 tf^eKKCSLlL)^ e}31M# $]*fl A)-g-sli~ ■■/j-ej v] e« b].oi (SCSL1R) 

<w> JEfV 32)^ :^2-^^(32R) tfl2] *Hi M ? " e Kl(CSL2R) c, l 91 3 

S']^3 -£3(33)21 ^ 11^1(331 Ml 2} .-iafloj ^ a] e« ? .i-o] (SCSL3L) 3. tflsflsl^ 

ii>^l(SCSL3L)o] €^^-€4. 
■:4i> g. y>^oii 4s tii £ ^i ofls.el^.^^ i^xii-(sii S3 4 ) * ^3*1 *M 

•aift t-Mb *1H^1Jl ^^2l^(H 42] 41)1- 5.^-*Hr 2^*J ^M^f ^ <?Mr^ 
1-^#(31.32.33) 43-* #^#^#(34,35.36># ^ °J# 

-i-y.l ^^.§(34,35.36 )£r AA ± 7 §2) -f-«fl *fl^ ^ #^ €-H(DQl ,DQ2 ,DQ3H) 

<42> : ^oix) ^ 5L ^ ^t-S]e><yf : r(GI0)2|- -^li^-f-t (34,35,36) 4 

4^1 <H1# *H<HtH*. M^V^, ^ticfl 1:3(32)21 

iit^(32D «-H2i -i-st ^)^bki(csl2l:h «y3*Hf <y-i-3 -13 (31)21 

(31R)i-fl2l -^4^K1(SCSL1R)^5L tflafl£|^ 3-f°U-::-. i#*l(S21)7> £££l 

<H 9! : fJ*>Tv 1-^1(31)21 ^]#^a>^l(GI01R)ol ^(32)-fr 
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■if v! ; ; ; £~4 V435).? <?Ul¥}<4. 
< -i3> o] f -- Kj 4]- e j ( 32 ) a] l -g y-j ( 32L ) Ml 2) & # T4 ^ td e ! BVt!( CSL2L ) ° 1 *H 1 41 ^ ( 32L ) 

uflsl inflol lHHi^42j(SCSl22IJ°-5L cfl^l£]fe- ^-^lff, --^ *1(S22) "4 ^! -R- s=l <H <g 
#3 #5] (32)21 o J#^eK](GI02LH 7 D ^l^#-r-(35) ; r- '4f!¥'44. "9 # 

§] #3(32)3 ^lU{r^(32L) 4)2-1 2UCSL2LH *ll 2-1- 3(321?) u}|2j iafl 

'•'! # 3 ^ e» u>ol ( SCSL2R ) il 3. 41 ; : ;,i ? .--|| ; ; . 2^*]<S23'>n '; ! / '<i'2 r i'Jfr^ H ••'! 
(32)2) #SL'g °J-ff3-42j(GI02RH 7V.x|^^-y (35)5. ££^14. 

<44> H 4-c 2-214 *]H-f 2) *H1 S]S£.l- M-El-L^, ol§ 2.214 ^H> f Lo] 

<45> £ 41- t^Hd. 2i^l^ ^l^Jf-tr i£)*l#(S21 414 S24) ^ ^-2)4 ^l^<0JrS- 

(C1,C1B,C2,C2B,C1' .C1'B.C2' ,C2'B)# ^MMff ^H^J: t^SUl )-& ¥"1*1*4. <4 

7 HMiff J i^2) 3|o]# 21*11 Ir. 3°fl 2r.2] ->.l-i-^ ifl*ll"(S21 4 x| S24) D 4<>1 51 

Al£l9iO.H SI*! 2J#5] #x}-^tL(35) 7 ]. ^ ^Al^o^cK 

<46> GIOIR^.- £1 341 Sl-M*! #3(31)2-1 «a#^^?l(GI01R)^ ^e^h 

GI02L4 GI02R^ 51 341 514€ <yf^ 1-3(32)61 iSl ^t^Kl* (GI02L.G102R) 
-§- M-e}4H GI03L-2- 51 341 51-4 £ 9J#3 £3(33)0} e><?l (GI03L)# M- 

°J#3 ^4*-^ ¥(35)^ 51 341 -1;^(32) # °J#^ 7 4 

;<1^«-(35)1- 

<47> i2lxl(S21)^ ^11-^^1 4 -<1H A 1^(C1)21 f^sM -g-#sH °J#^1 4: '^31 )°1 # 

«a#^el-ol(GI01R)* ° t )#3 ^^1-6-^-^(35)-?- &<£->Ml^. ^ *1 ( S22 Kf afl2^3 
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